In a 10-month period 92 patients have been studied for the occurrence of highfrequency notching in orthogonal electrocardiographic leads X, Y, and Z obtained by high-frequency, high-speed techniques. The same patients were studied radiographically with barium, with routine electrocardiograms, hemodynamically at cardiac catheterization and, in many instances, with left ventricular angiograms. Sixty-nine patients had not had cardiac surgery prior to recording and had normal duration of ventricular activation. These patients were placed into groups which included those with no ventricular enlargement, isolated right ventricular enlargement, isolated left ventricular enlargement, and biventricular enlargement.
lished. [1] [2] [3] [4] [5] [6] Some increased frequency of loop distortion in a group of nonautopsied diabetic subjects has also been reported.17
Because most of the early studies by necessity were without anatomic findings, our original studies were undertaken to supply this correlation. '3' 14 In these the investigators personally performed each dissection and separately tabulated each high-frequency examination. Several interesting conclusions resulted: It We have become increasingly convinced that the counting of high-frequency notches may be a precise means of separating normal from abnormal subjects. When a total of 6 notches in X + Y + Z combined is exceeded, a careful search should be made for cardiac disease. We previously noted that the scalar orthogonal leads of an occasional subject without enlargement or detectable scarring contained 7 notches. This occurrence was rare in our previous study and did not occur in the present one. In our experience 8 notches and above have uniformly related to either the presence of VE or myocardial scarring-and the larger the two chambers of the heart, the higher the notch count becomes.
There is some overlap between the total notch counts of the subjects with single VE and the normal subjects ( fig. 2) (1) the possibility of separate effects on the notch count from right and left ventricular enlargement (RVE and LVE) was entertained; and (2) allowance was made for the disproportionate numbers in the subclasses with no, right, left, and combined ventricular enlargement (VE). The treatment follows that of Snedecor,23 pages 379-382.
F is the ratio of variances, in this instance the ratio of the "mean" square of deviations from the mean value in a specific subgroup to the mean square of deviations from the mean value for individuals in the whole population. In each case the mean squares are determined by dividing the sum of the squares of the deviations by the appropriate number of degrees of freedom; a subgroup consequently has only one degree of freedom and the "mean square" equals the square of deviations. The correction term is an unbiased estimate of the mean square between column means (RVE) and thus leads to the correction for disproportion when subtracted from the sum of squares for RVE. Reference to a table of distribution of F values23 permits estimate of the significance of the weighted mean difference in notch count by a specific ventricular enlargement. The estimate of the mean effect of LVE (last line in the It is gratifying that in this study of much younger subjects with different etiologies of heart disease, the conclusions appear to be otherwise essentially the same as in the group of older subjects examined at autopsy. It is likely that as larger numbers of patients are studied isolated exceptions will be found; that is, patients with BVE with few notches and patients with no VE or scarring with many uotches. We believe, however, that exceptions with deep overlap into inappropriate territories will he few and that the general discriminatory power between no VE and BVE or scar on the basis of high-frequency notch count alone will remain valid. When automated and combined with other indices, as perhaps those from a screening phonocardiogram, the criterion of high-frequency notch count may offer the additional jump in diagnostic effectiveness necessary for a high degree of screening accuracy in surveying large populations for heart disease.
